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Abstract

Objectives. The objective of this study was to compare the acute post-activation performance enhancement (PAPE)
effects of four squat-based conditioning protocols—bodyweight squats, BOSU-ball squats, resistance-band squats,
and weighted-vest squats—on countermovement jump (CM]J) performance in trained badminton players.

Materials and Methods. Twelve competitive badminton players (8 males, 4 females; age 21.5 + 2.1 years) with a
minimum of five years of playing experience participated in this randomized crossover study. Each athlete completed
all four squat protocols in a counterbalanced order, separated by 48-hour washout periods. CMJ height was measured
at baseline and at 4, 8, and 12 minutes post-conditioning using an inertial motion sensor (BTS G-Walk, Italy). A two-
way repeated-measures ANOVA (Protocol x Time) with Bonferroni-adjusted comparisons was applied to determine
the effects of each protocol and recovery interval on CMJ height.

Results. Significant main effects of Protocol (p =.001), Time (p =.004), as well as a significant Protocol x Time
interaction (p <.001), were observed. The weighted-vest protocol produced the greatest PAPE response, with CM]
height increasing from 29.7 + 0.9 cm at baseline to 33.2 + 0.8 cm at 8 minutes (an 11.8% improvement; p <.01).

The resistance-band protocol elicited a moderate enhancement, peaking at 31.1 + 1.3 cm at 8 minutes (p <.05).
Bodyweight and BOSU-ball squats produced minimal, non-significant variations in CM] performance. The 8-minute
interval consistently yielded the highest potentiation across the effective protocols.

Conclusions. Squat-based conditioning activities using external loading—particularly weighted-vest squats—

induce superior post-activation performance enhancement in badminton players compared with bodyweight or
unstable-surface squats. The findings indicate that a recovery interval of approximately eight minutes optimizes CM]
potentiation. Weighted-vest squats may therefore be recommended as an effective pre-competition activation strategy
for improving explosive lower-limb performance in badminton athletes.

Keywords: post-activation performance enhancement, squat protocols, weighted vest, resistance band, countermovement

jump, badminton players, crossover design.

Introduction

Post-activation performance enhancement (PAPE)
refers to the acute improvement in muscular power or
strength following a high-intensity conditioning activity. It
is increasingly recognised as a valuable strategy in explosive
sports to optimise performance in actions such as jumping,
sprinting, and rapid directional changes (Barreto et al., 2023;
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Guo et al., 2022; Tillin & Bishop, 2009). PAPE’s physiological
mechanisms involve increased muscle temperature, blood
flow, activation, and muscle-tendon stiffness (Purovi¢ et
al., 2022). Post-activation potentiation, a key component of
PAPE, is influenced by enhanced phosphorylation of myosin
regulatory light chains and greater recruitment of high-order
motor units (Tillin & Bishop, 2009).

In badminton, characterised by intermittent power ac-
tions, including high-intensity jumps, turns, and lunges,
the ability to generate explosive force is crucial for both
offensive and defensive manoeuvres (Sudhakaran et al.,
2025). Recent studies have shown that resistance priming
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and dynamic warm-ups designed to induce PAPE can sig-
nificantly enhance key performance variables in badmin-
ton, such as agility, peak power, and change-of-direction
speed, offering athletes a competitive edge during match
play (Chua et al., 2021; Sudhakaran et al., 2025). These find-
ings underscore the practical relevance of PAPE protocols
for badminton players, as improvements in these physical
qualities directly translate to better on-court performance
and responsiveness.

Squat exercises of varying modalities have been widely
investigated as conditioning activities to elicit PAPE effects
on subsequent explosive performance. Three sets of ten
bodyweight squats have been shown to induce significant
improvements in CM] height at both 2 min (30.8 + 5.6 cm
vs. baseline 29.5 + 6.4 cm, p = 0.045) and 4 min (30.8 +
6.1 cm, p = 0.037) post-conditioning in team-sport athletes,
indicating that even unloaded squats can provide sufficient
stimulus for acute potentiation (Bampouras & Esformes,
2020). Squats performed on unstable surfaces (e.g., BOSU
ball) yield PAPE effects on CM] and sprint performance
comparable to those of stable-surface squats, although they
impose greater balance demands and may increase injury
risk if the technique is not rigorously controlled (Gémez &
Rojas-Jaramillo, 2025). Incorporating elastic bands to cre-
ate variable resistance during back squats (20-30% of the
total load from bands) at 85% 1RM has been demonstrated
to significantly enhance short sprint times (3 m, 5 m, and
10 m) and vertical jump metrics, with the BAND30 proto-
col producing the largest effect sizes (g = 1.08 for SJ height)
4 min post-conditioning (Krémar et al., 2020). Weighted-
vest squats, using external loads of approximately 10%-15%
body mass, have been explored in warm-up contexts and
shown to maintain or slightly enhance lower-body power
and change-of-direction speed, although CM] improve-
ments are generally not superior to traditional warm-ups
and may depend on adequate rest intervals (5-8 min) to
balance potentiation against fatigue (Ioannides et al., 2024;
Kagoglu & Kirkaya, 2020).

Post-activation performance enhancement (PAPE)
manifests as a transient improvement in explosive muscle
actions, such as countermovement jump (CM]J), when an
optimal rest interval follows a high-intensity conditioning
activity; meta-analytic evidence indicates that rest intervals
of 4-7 minutes yield the most significant increases in CM]
height (mean difference [MD] = 0.03 m; 95% CI: 0.01-0.04;
p <0.01)(Chen et al.,, 2023; Li et al., 2024), while intervals of
8-9 minutes remain beneficial (Cohens d = 0.26; p = 0.02)
(Chen et al.,, 2023) and very short (0-1 min) or prolonged
(> 10 min) intervals show no potentiation or may even impair
performance (MD = 0.00; p = 0.70 for 1-3 min; MD =-0.01;
p = 0.15 for 10-24 min)(Li et al., 2024). Kinetic analyses
further reveal that concentric peak force potentiates earlier
(mean 6.6 + 2.9 min) than eccentric variables (8.6 + 3.6 min),
underscoring distinct time courses for different contractile
properties and highlighting considerable interindividual
variability in peak potentiation timing (Maroto-Izquierdo
et al., 2020).

Despite the recognised importance of PAPE for
enhancing explosive performance, investigations specific to
badminton remain scarce, with only a handful of studies
examining squat-based potentiation in elite shuttlers (Chua
et al., 2021). Moreover, to date, no research has directly

compared multiple squat modalities (e.g., bodyweight,
unstable surface, resistance band, weighted vest) within a
single randomised crossover design, leaving practitioners
without evidence to guide the selection of the most effective
conditioning activity for badminton athletes. Finally,
although the time course of PAPE effects has been mapped
following heavy squats in other sports, there is limited data
on how different squat protocols interact with rest intervals
(e.g., 4, 8, 12 minutes) in the same group of badminton
players, preventing clear recommendations on optimal
timing for jump potentiation in this population (Chua et al.,
2021; Sudhakaran et al., 2025).

The primary aim of this randomised crossover investiga-
tion was to compare the acute post-activation performance
enhancement (PAPE) effects of four squat-based condition-
ing protocols—bodyweight, BOSU-ball (unstable surface),
resistance-band (variable resistance), and weighted-vest
(=10-15% body mass) squats—on countermovement jump
(CM]J) height in trained badminton players (Baus et al.,
2024; Peng et al., 2020; Saeterbakken & Fimland, 2012). It
was hypothesised that external-load modalities (weighted
vest and resistance band) would elicit a greater potentiation
magnitude than bodyweight or BOSU conditions.

Materials and Methods

Study Design

A randomised crossover design was employed to
compare the acute effects of four squat-based conditioning
protocols on PAPE in trained badminton players. Each
participant completed all four protocols in randomised
order, with a minimum 48-hour washout period between
sessions to minimise carryover and residual potentiation
effects.

Study Participants

Twelve competitive badminton players (8 male,
4 female; age 21.5 * 2.1 years; weight 68.7 £ 5.9 kg) with >
5 years’ playing experience and no lower-limb injury in the
past six months were recruited. Each participant provided
voluntary consent to participate in the study, and ethical
approval was obtained from the concerned institutional
authority. The sample size was guided by feasibility and by
the efficiency of the randomised crossover design, in which
each participant completed all four protocols and served
as their own control, reducing inter-individual variability
and improving precision for detecting acute changes in CM]
performance; similar acute PAPE/priming studies have used
small samples due to intensive repeated-testing demands
(e.g., n =9 and n = 8) (loannides et al., 2024; Sudhakaran
et al., 2025).

Study Organisation

Each participant performed four conditioning protocols
after general warm-up in randomised order:

Bodyweight Squats: 3 x 10 reps on a stable surface, 90°
knee flexion, self-paced tempo.

BOSU-Ball Squats: 3 x 10 reps on a BOSU balance
trainer, identical tempo and depth.
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Resistance-Band Squats: 3 x 10 reps with elastic bands
(~30% of body weight).

Weighted-Vest Squats: 3 x 10 reps wearing a vest loaded
to 10-15% of body weight.

Repetitions in each set were separated by 30 seconds
of passive rest; all protocols were conducted under the
researcher’s supervision to ensure technique consistency.

Administration of the Test: As illustrated in Figure
1, participants first attended a familiarisation session
to standardise and practice proper squat depth and
countermovement jump (CMJ) using an inertial moment
sensor (BTS G-walk, Italy), ensuring consistency and
minimising learning effects during subsequent testing.
Before baseline CM]J testing, all participants completed a
general warm-up to prepare their bodies for maximal effort
and reduce the risk of injury. Baseline CM] testing involved
three maximal CMJs, with the highest jump height recorded
as the baseline value for later comparison. Immediately
after establishing the baseline, participants performed their
assigned squat protocol as the conditioning activity, tailored
according to the experimental design. To assess the acute
effects of this conditioning, CM] height was measured at
4-, 8-, and 12-minute post-conditioning; at each time point,
participants performed three CM]Js, and the best value
from each set was used for analysis. To minimise the risk of
additional fatigue influencing results, participants remained
seated between measurements. A 48-hour washout period
was implemented between sessions to prevent carryover
effects and ensure complete recovery. Throughout the study,
protocol allocation was randomised to minimise selection
bias, and data analysts were blinded to the participants’
assigned conditions, ensuring an objective and unbiased
analysis of the outcomes.

Warm-up

A 4

/ Baseline CMJ /

Squats(3x10)
Bodyweight/BOSU Ball/Resistance
Band/Weighted Vest

A 4

/ CM.) after 4 min /
A 4
/ CMJ after 8 min /

A 4

/ CMJ after 12 min /

Fig. 1 Experimental flow of warm-up, activation protocols, and
CM] assessments

Statistical Analysis

CM] height data were analysed via two-way repeated
measures ANOVA (Protocol x Time). Sphericity was assessed
using Mauchly’s Test; Greenhouse—Geisser correction was
applied where violations occurred. Bonferroni-adjusted
pairwise comparisons followed significant main and
interaction effects. Effect sizes were reported as partial n*
for ANOVA and Hedges’ g for pairwise contrasts. Statistical
significance was set at p < 0.05, and analyses were performed
in SPSS v27.

Results

Table 1. Mean + SD (95% CI) of CM] Height (cm) Across
Protocols and Time Points

Protocol Baseline 4 min 8 min 12 min
Bodyweight 29.240.9 29.8+1.1 30.1+£1.2  29.7#1.0
(28.6-29.8) (29.1-30.5) (29.3-30.9) (29.1-30.3)
BOSU 28.7+1.0  29.3+0.9  29.6+1.1 29.1+1.0
(28.1-29.3) (28.7-29.9) (28.9-30.3) (28.5-29.7)
Resistance Band  29.5+1.2 30.4+1.1 31.1£1.3  30.5+1.0
(28.7-30.3) (29.7-31.1) (30.3-31.9) (29.9-31.1)
Weighted Vest 29.7+0.9 31.3+0.9 33.2+0.8 32.1+0.9

(29.1-30.3) (30.7-31.9) (32.7-33.7) (31.5-32.7)

Descriptive statistics for countermovement jump
(CM]J) height across all four post-activation performance
enhancement (PAPE) protocols—Bodyweight, BOSU,
Resistance Band, and Weighted Vest—at four-time intervals
(Baseline, 4 min, 8 min, 12 min) are presented in Table 1.
Values are presented as mean + SD with 95% confidence
intervals (CI). The Weighted Vest protocol at 8 minutes post-
activation yielded the highest mean CM] height (M = 33.2
cm, SD = 0.8), indicating a pronounced PAPE effect. The
Bodyweight and BOSU protocols showed minimal changes
across time points, while the Resistance Band protocol
demonstrated a moderate increase, particularly at 8 minutes
illustrated in figure 2.

30 . —300
/29'8/29.6\29-7
29 297 29.3 29.1
28.7'
28
27
26
Baseline 4 min 8 min 12 min
— =—Bodyweight = =—BOSU Resistance Band Weighted Vest

Fig. 2 Changes in countermovement jump height following four
activation protocols over time

Before conducting the inferential analysis, Mauchly’s
Test of Sphericity was performed to verify the assumption
of sphericity for the within-subjects factors (Protocol, Time,
and their interaction) presented in Table 2. The assumption
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was met for the main effects of Protocol and Time but
violated for the Protocol x Time interaction, necessitating
the Greenhouse-Geisser correction for this effect.

Table 2. Mauchly’s Test of Sphericity for Within-Subject
Effects

Chi-Square Sphericity | ..
Effect o0 df p Met? Adjustment
Protocol 7.31 5 .198 Yes None
Time 4.84 5 .304 Yes None
Protocol x Time 124.57 69 .003 No Greenhouse-
Geisser
applied

As illustrated in Table 3, a two-way repeated measures
ANOVA was performed to examine the effects of Protocol
(4 levels) and Time (4 levels) on CM] height. Significant
main effects were observed for both Protocol and Time, as
well as a significant interaction between Protocol and Time.
Partial eta squared (n*) values indicated large effect sizes for
Protocol (0.42), Time (0.33), and their interaction (0.30),
reflecting substantial and practically meaningful differences
in CM]J height attributable to both protocol type and timing.

Table 3. Two-Way Repeated Measures ANOVA for CM]
Height

Effect df F p Partial n*
Protocol 3,33 7.82 .001 0.42
Time 3,33 5.49 .004 0.33
Protocol x Time 9,99 4.65 <.001 0.30

Bonferroni-adjusted pairwise comparisons revealed
that the Weighted Vest protocol at 8 minutes post-activation
resulted in significantly higher CM]J height compared to all
other protocol-time combinations (p < .01). The Resistance
Band protocol at 8 minutes also showed a significant
improvement compared to its baseline (p < .05). In contrast,
no significant changes were observed within the Bodyweight
and BOSU protocols.

Discussion

The purpose of this study was to compare the acute
effects of four squat-based post-activation performance
enhancement (PAPE) protocols and their time course on
countermovement jump (CM]) height in trained badminton
players. As hypothesised, the externally loaded conditions
produced greater potentiation than bodyweight or unstable-
surface squats: CM]J increased by 11.8% at 8 min after
weighted-vest squats and by 5.4% at 8 min after resistance-
band squats, whereas bodyweight and BOSU conditions
showed only small, non-significant changes. These results
support the practical importance of pairing an adequately
intense conditioning activity with an appropriate recovery
interval.

The weighted-vest protocol produced the largest
improvement, which is consistent with the concept that
greater mechanical loading can enhance neuromuscular
activation when sufficient recovery is provided. Ioannides et
al. (2024) reported limited CMJ change following weighted-

vest warm-ups in kumite karate athletes when recovery was
not optimised, suggesting that fatigue can mask potentiation.
In our players, the peak response at 8 min is in line with
evidence that moderate rest intervals (approximately 4-9
min) are typically favourable for CMJ potentiation after a
conditioning stimulus (Chen et al., 2023; Li et al., 2024).

The resistance-band condition also enhanced CM],
peaking at 8 min. This agrees with prior work showing that
variable resistance during squats can increase concentric
force demands and support subsequent jump performance
(Krémar et al,, 2020; Peng et al., 2020). The smaller
magnitude observed here may reflect differences in training
status, band tension relative to strength levels, and individual
responsiveness to band-based loading.

Bodyweight squats produced only a small, short-lived
change, with the highest mean CM]J at 4 min. This pattern
is consistent with reports that low-load conditioning can
elicit mild potentiation with earlier peaks because metabolic
fatigue is limited (Bampouras & Esformes, 2020). In practical
settings, bodyweight squats may be useful when external
loads are unavailable, although the expected performance
benefit appears modest.

BOSU-ball squats did not meaningfully improve CMJ.
While unstable-surface exercises may increase balance and
stabiliser demands, the added instability can reduce the
capacity to generate high concentric force and rate of force
development, which are central to jump potentiation. This
interpretation is consistent with the mixed evidence on
unstable-surface PAPE and the higher technical demands
reported for these conditions (Gémez & Rojas-Jaramillo,
2025; Seeterbakken & Fimland, 2012).

Overall, the findings suggest that when the goal is acute
enhancement of explosive performance, externally loaded
squats (weighted vests or bands) are preferable to unstable-
surface squats, and a recovery interval of about 8 min is likely
to be effective for most badminton players. These results also
align with work indicating that accommodating resistance
can be beneficial for eliciting potentiation when recovery
time is limited (Masel & Maciejczyk, 2023).

Despite the practical relevance of the present findings,
severallimitationsshouldbeacknowledged. First, therelatively
small sample size (n = 12) may limit the generalisability of
the results to broader badminton populations. However,
this sample size is comparable to previous acute PAPE
and priming studies employing repeated-measures or
crossover designs, where intensive testing protocols and
strict control of fatigue constrain participant recruitment.
Importantly, the randomised crossover design used in this
study allowed each participant to serve as their own control,
thereby reducing inter-individual variability and enhancing
statistical sensitivity for detecting acute changes in CM]
performance. Nevertheless, subtle effects—particularly
within the bodyweight and BOSU conditions—may have
remained undetected, and future studies with larger samples
are warranted to confirm these findings. Second, although
both male and female players were included, sex-specific
analyses were not conducted due to the limited sample, and
potential differences in PAPE responsiveness between sexes
cannot be ruled out. Finally, only CM]J height was assessed as
an outcome measure; while this variable is highly relevant to
badminton performance, future research should incorporate
additional sport-specific performance indicators and
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individualised recovery intervals to refine practical PAPE
recommendations further.

Conclusions

The present randomized crossover study investigated
the acute post-activation performance enhancement
(PAPE) effects of four squat-based conditioning protocols
on countermovement jump (CM]J) height in trained
badminton players. The findings clearly demonstrate
that squat modalities involving external loading—
particularly weighted-vest squats—produce the most
substantial potentiation, with CM]J performance peaking at
approximately eight minutes post-activation. Weighted-vest
squats resulted in an 11.8% improvement in CMJ height,
significantly outperforming resistance-band squats, which
generated moderate enhancement, and bodyweight and
BOSU-ball squats, which failed to elicit meaningful changes.

These results highlight the importance of selecting an
appropriately intense conditioning activity to maximise
neuromuscular potentiation while allowing adequate
recovery time to offset fatigue. The consistent peak at eight
minutes across effective protocols aligns with previous meta-
analytic evidence suggesting that 4-9 minutes is optimal for
achieving PAPE in explosive movements.

Practically, this study suggests that coaches and
practitioners working with badminton athletes can
incorporate weighted-vest squats (10-15% body mass) as
part of their pre-match warm-up routines to acutely enhance
lower-limb power. Importantly, such squats should be used
specifically as an activation strategy rather than as part of
regular strength training, as their purpose is to potentiate
immediate performance rather than induce long-term
adaptations. Resistance-band squats may be considered a
secondary alternative when weighted vests are unavailable,
while bodyweight and unstable-surface squats are not
recommended for eliciting PAPE in competitive badminton
contexts.

Opverall, this study provides evidence-based guidance
for integrating PAPE protocols into badminton warm-ups to
improve explosive actions such as jumping, rapid directional
changes, and on-court reactivity. Future research may explore
long-term applications, sport-specific performance metrics,
and individual responsiveness to further refine activation
strategies for racket-sport athletes.
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MNocTrakTuBaUinHe NigcMNeHHA Npaue3faTHOCTI y rpaBuis
y 6aaAMiHTOH: paHAOMiI30OBaHe KpOCOBepP-AOCNiAKEHHA
NOPiBHAHHA rocTpux epeKTiB HOTUPbOX NpUcCiganbHNX
NPOTOKOJIiB HAa NOKA3HNKN CTPUOKaA 3 KOHTPPYXOM

Illy6ram, [Ixaka'AEPE, Manomx, Caxy'4*“P, Kani ConoBam'45cP,

KayTinbsa Ynapx’sait' %P, Bapyn Tepanr'4®P, Bikac Cinrx'*®P, Canrpam Cinrx

1ABD

"HauionanpHuit iHCTUTYT Bi3sIHOrO BrxoBaHH: iMeHi JlakumiGai

ABTOpCBHKNMIT BKIAM: A — FU3aiiH JOCTIMKeHHs; B — 36ip ganux; C - crarananis; D - migroroska pykomucy; E - 36ip xoruTis

Pedepar. Crarrs: 7 ., 3 Tabn., 2 puc., 18 mxeper.

Meta. MeTol0 IIbOTO BOCTiIXKEHHA OYI0 MOPIBHATY TOCTPi epeKTH MOCTaKTUBALIITHOTO MifICHIEHH Mpale3aaTHOCTi (post-
activation performance enhancement, PAPE) 490Trpbox KOHANIITHIX IPOTOKOIIB HAa OCHOBI MPUCiaHb — NPUCIZAaHb 3 BTACHOIO
Macolo Tina, npucifanb Ha BOSU-mmaTdopmi, IpucifaHp 3 e1acTUYHOI0 CTPIYKOI0 OMOPY Ta MPUCIAHD Y KIUIETI 3 JOAATKOBOIO
Barolo — Ha IOKa3HNKM CTP1OKa 3 KOHTppyxoM (countermovement jump, CM]J) y miAroToB/IeHNX IrPaBIiiB y 6aAMiHTOH.

Marepianu i MeTogu. Y paHIOMi30BaHOMY KPOCOBEP-[OC/II/PKEHH] B3N y4acTb ABAHAAUATD KBaTi(PikOBaHNX IPaBLiB y
6aMiHTOH (8 Y0/IOBIKIB, 4 XiHKY; BiK 21,5 £ 2,1 poKy) 3 MiHIMa/IbHIM irpOBMM CTaXKeM I sITh POKiB. Ko)keH criopTcMeH BUKOHAB
yci YOTHpY IPOTOKO/M NPUCiIaHb ¥ 36a/IaHCOBaHIIl IOCTITOBHOCTI 3 iHTepBaaM «BYMMUBaHHA» TPUBAMIICTIO 48 roayH. Bucory
CM]J BuMiproBay Ha BUXiJHOMY piBHi, a TAKOXX yepes 4, 8 i 12 XBU/IMH 1ic/1A KOHAMLINTHOTO BIIZIMBY 3 BUKOPMCTaHHAM iHepIiiab-
Horo garumka pyxy (BTS G-Walk, Itanis). [l BusHaueHHA BIVIMBY KO)KHOTO IIPOTOKOJTY Ta iHTepBaly BilHOBJIEHHS Ha BUCOTY
CM] 3acrocoByBamyu 1BOGAaKTOPHUII IUCTIepCiliHNIT aHali3 i3 moBTOpHMMY BuMipioBaHHAME (Protocol x Time) 3 mompaskoro
BoHdeppoHi /11 MHOXMHHNX HOPiBHAHD.

PesynpraTi. BUAB/IEHO CTATUCTUYHO 3HAYYILi OCHOBHI edekTy unHHUKIB Protocol (p = 0,001) i Time (p = 0,004), a Takox
3Ha4yuy B3aeMopito Protocol x Time (p < 0,001). IIpoTOKOI i3 BUKOPUCTAHHSM >KIIeTa 3 JOAATKOBOIO Baroko 3abesmedns Hali-
6inbin Bupakenuit epekt PAPE: Bucora CMJ 3pocna 3 29,7 + 0,9 cM Ha BuxiffHOMYy piBHi 10 33,2 + 0,8 cM uepes 8 xBumuH (110-
KpamjeHHs Ha 11,8%; p < 0,01). [IpOTOKO 3 €/1aCTUYHOIO CTPIYKOIO OIOPY BUKIMKAB IOMipHe IIifIBUIIEHHS TOKa3HUKIB, MaKCH-
MasibHe 3HauYeHHsI SIKMX cTaHOBMIO 31,1 + 1,3 cm yepes 8 xBuuH (p < 0,05). Ilpuciganss 3 BTacHOI MacoIo Tifla Ta IPKUCifaHHA Ha
BOSU-nnardopmi copyyiHmI MiHiMaIbHi, CTATUCTUYHO He3HAUyIi 3MiHM okasHukiB CM]J. IntepBan y 8 xBunun crabinbHO
3a0esevyBaB HABUIINII PiBeHDb IIOTEHI[{I0BAaHHA /L1 e(PeKTUBHIX IPOTOKOIIB.
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BucHoBku. KoHpuiiitHi BIpaBy Ha OCHOBI IIPKCiZaHb i3 30BHIIIHIM HaBAaHTAXKEHHSIM — OCOOIMBO HMPUCIJAHHS Y XXWUIET] 3
TOJATKOBOIO Barolo — 3abe3NevyyloTh BUIIMII PiBeHb MOCTAKTUBALIHOTO MifICHICHHS Mpalle3faTHOCTI y 'paBLiB y 6aiMiHTOH
HOPIiBHAHO 3 IPMCITaHHAMM 3 BIACHOIO MAcoI0 Tijla abo Ha HecTabinbHiil onopi. OTpuMaHi pe3yabTaTi CBiffYaTh, 110 iHTEpBaI
Bi[HOBJIEHHS TPUBAJIICTIO O/IM3bKO BOCBMM XBIJIMH € ONTYMA/IBHIM i ToTeHIiloBaHnHA CM]. TakuM 4MHOM, IPUCIFAHHA Y XKU-
J1eTi 3 JOAATKOBOIO Barol0 MOXYTb Oy T1 peKOMeH/I0BaHi sIK e()eKTHBHA [lepei3MaraabHa aKTUBALiiiHa CTpaTeris I MiiBUILeHHS
BIOYXOBOI CIJIU M’5131B HIDKHIX KiHIIIBOK Y 6aIMiHTOHICTIB.

Knrouosi cmoBa: nocrakrusaliiiine mijicuaeHHs Mpalle3faTHOCTI, IPOTOKOIN IIPUCi/IaHb, KUIET 3 JOIaTKOBOIO Barolo, efac-
TUYHA CTPiuKa OIIOPY, CTPMOOK 3 KOHTPPYXOM, I'PaBlii y 6aIMiHTOH, KpOCOBEP-[M3aliH.
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